Thermal bridges are the CURSE of concrete framing
- Details MUST be developed to insert 3 thermal
(insulation) break between the exterior and the interior



Putting insulation
between layers of cast
in place concrete for
that “all concrete” look







. This method is VERY uncommon
3s it costs 3 lot extra.
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Precast and Prestressed Concrete

Arch 173: Building Construction 2
Winter 2024
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“In the next twenty years, big industry will have
co-ordinated its standardized materials . . .
technical achievements will have carried . . .
methods of rational construction far bevond
anything we are acquainted with.”

—Le Corbusier, 1914

Precast concrete came
about in the early 1900s
3s 3 response to
industrialization.

How could you use
concrete but without on
site wet processes?






Prototype for 3 precast concrete house system by James Stirling



Expo 1967, Montreal, Housing
Moshe Safdie



Precast Concrete Construction Basics
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Mid -span cross-sections
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FIGURE 8.6 Precast and prestressed joints, beams, and girders.
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Paul Kane Collection



FIGURE 126

Double-tee slab elements Supported on
a frame of precast columns and L-
shaped girders. (Courtesy of
Prestressed Concrete Institute)




12.8
Double-tee slab elements supported on

a penmeter of precast concrete

FIGURE

gy of Prestressed

loadbearing wall panels, and an interior
structure of precast columns and

girders. (Courte

Concrete Institute)
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Steel weld plate
cast into column

Steel angle
connector

Steel angle weld
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Bearing pad
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Lift Slab Construction
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BEST RESULTS OCCUR WHEN

CANTILEVERS ARE PROPORTIONED
AS FOLLOWS:

Y =2285% HMIN; 40 % H MAX.
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PLAN OF LIFT -SLAB




11 il Ll j
|- r o |‘n"‘
g l" R d

r‘.-
i | TYPICAL COLLAR USED IN LIFT -SLAB
i r — CONSTRUCTION

LIFT—-SLAB CONSTRUCTION

] [ | -SLAB
A READY FOR
/ LIFTING

SCHEMATIC ISOMETRIC OF LIFT-SLAB
METHOD

NOTE :
Schematic shows jacks at top of columns, lifting rods,

shear bars under slabs. The slabs can be pre-stressed, post-
tensioned, or reinforced concrete.




https://www.presconinc.com/prescon-technology/lift-slab



https://www.presconinc.com/prescon-technology/lift-slab/

East Tower. ™

The lift slab method was fatefully implemented in the L’Ambiance Plaza development in Bridgeport,
Connecticut. What was set to be a 16-storey residential project suddenly collapsed on April 23, 1987,
killing 28 construction workers.



Precast Concrete Cladding Systems



Transamerica Tower, San Francisco i"a :
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John R. Harris Associates
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Precast Concrete Cladding Types:

1. Old style uninsulated panel hung from the floor slabs
- with steel stud back up and batt insulation (bad)
- with steel stud back up and impermeable spray foam
insulation (better)
- better if also installed as 3 rain screen

2. Sandwich panel with impermeable insulation between
- Best if accompanied by 3 rain screen drainage behind



A R N et

Air seal

Figure 12. Intersection between horizontal and vertical
two-stage joints in an external wall

Vent tube

Two-Stage Joint—An inner and outer seal
provide drainage at joints. The outer seal is
exposed to the elements and gets trashed by
the UV and heat and water but the assembly
still works because of the interior protected
seal. This interior seal is installed from the
exterior for continuity reasons.



Face-sealed cladding (“perfect
| barrier”) that is impermeable

to water vapor. It is insulated
' on the interior with air

| N=u | permeable insulation usually
. e B held in place between steel
4 = S I s.Uds or impaled on pins
{IN= N 1rotruding from the back of
,',___-;-_.-;-,f;" | the cladding and covered by a
B | = vapor barrier.
| = = .
= A = BAD DETAIL 3s the face seal is
H= e B \E_!» likely to fail and the cavity is
'-"“ '-' — not designed as a rain screen
iaoitpm, FeiE SR aog, [t i to drain.

ts/bsiO54-riskg-businesd-h :ifqh':—l'[risk—wa IE

h’c’tps://ww'w,bui[dibdsgen”c?com/documen’cs/l'ns
: =
E



https://www.buildingscience.com/documents/insights/bsi054-risky-business-high-risk-walls
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Cast in place ar

char

Sandwich Panel-Low
risk preinsulated
precast panel. Rigid
insulation located
between two layers
of concrete that
comprise the panel.


https://www.buildingscience.com/documents/insights/bsi054-risky-business-high-risk-walls
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Weathering is 3 big
issue in urban
projects.

The rain washes
down the building
and deposits dirt as
it slows down.

Worse on smooth
finished precast.









Fabricating the Precast Elements
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Skyscraper
Medellin, Colombia










AURORA MUNICIPAL

JUSTICE CENTER
Aurora, Colorado
Architects / Engineers:
Skidmore, Owings & Merrill, Washington, D.C.
Robert P. Holmes, Design Partner
Ken Wiseman, Senior Designer
Ken Leibowitz, Structural Engineer
General Contractor: Weitz-Cohen Construction Co.
Precast / Prestressed Concrete Manufacturer:
Rocky Mountain Prestress, Inc. Denver, Colorado
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1. New courts 6. Existing courts

2. New detention new history

3. Police addition center
Existing police 7. Library

5. Existing detention . Sallyport
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Prestressed Concrete:

Prestressed is the general term referring
to BOTH pre-tensioned and post-
tensioned forms



Pre-tensioned concrete:

Where the steel tendons are
inserted and stretched
BEFORE the concrete is
placed and has set

Post-tensioned Concrete:

Normally where conduits are
positioned in the concrete forms,
concrete is placed around and cured,
THEN the steel tendons are inserted
and stretched.
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FIGURE 8.2 Fiber stresses caused by various loading conditions.
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PRESTRESSED STRANDS

égﬁggg% L{.“E‘f—é*% ;%ﬁ_}; FOR PRESTRESSED REINFORCED
'—gF“:—AN N ﬁ:‘_‘_""— 20 a5 o4 CONCRETE BREAMS-
e SPANS FROM I&-0" TO 32-0"

NBS/LIN.FT. IC |S84 [128 | ——
'| LB'S/LIN.FT. 20" |873 293 | 82

IN INCREMENTS OF 2/-O"
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Figure 11-10.

Typical Prestressed Tee Section
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L=20'MIN. TO 40"
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o P= TENDON FORCE

PRACTICAL COLUMN SPACINGS
L=1LO X W TO 1.L33 X W BEST
FOR 2 WAY SLABS.

W= 20' MIN, TO
40" MA X,

INTERIOR SLAB BLOCK -OUT

WITH CENTRAL STRESSING
SYSTEM. TWO TENDONS STRESSED
SIMULTANEOUSLY WITH SPECIAL

JACK. EXTERIOR TEMNOON END
ANCHORS ENCASED IN SLAB.
ELIMINATES EXTERIOR FORM BLOCK - OUTS.

CENTROID OF CONCRETE
SECTION \

t=sLaB
THICKNESS

APPLIED TO SLAB

“FORM BLOCK - OUT TO ACCOMMODATE
ANCHORAGE UNITS AND PRESTRESSING
JACKS,. CHECK MFG'S. CATALOGS FOR
REQUIRED CLEARANCES. POCKETS FILLED
AFTER STRESSING OPERATIONS ARE
COMPLETED.

RECOMMENDED SPAN/DEPTH RATIO

LOORS 42

48

ROOF
heck deflections, camber, and vibration.
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\ e, : ECCENTRICITY

Draped post-tension tendons pre-compress concrete to pro-

.vide resistance to tensile stresses produced by flexual bend-

ing due to dead + live loads on floer. Maximum tendon
spacing should not exceed 8 times slab thickness (t).

[
®
L]

Practical solid slab thickness 6" min. to about 10" max.
without drop panels. For long spans cast—in place (not
lift slabs) haunched slabs or drop panels may be used. Hol-
low slabs or waffle slabs can also be used to reduce dead
load on long spans.










STRESSTEEL BAR

PRESCON ANCHORAGE ANCHORAGE FREYSSINET WIRE ANCHOR AND JACK

NOTE:

sauare foot for 24’ to 28’ bays. Additionally: at ordinary reinforcing steel runs about 0.5 Ibs. per square foo

Two-way post tensioned flat slabs average about 1 Ib. of prestressing wire or strand per
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Construction of SkyDome (Rogers Centre) - 198
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